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(57) ABSTRACT

A process for fabricating an integrated circuit includes, in a
stack of layers including a silicon substrate overlaid with a
buried insulating layer overlaid with a silicon layer, etching
first trenches into the silicon substrate, depositing a silicon
nitride layer on the silicon layer to fill the first trenches and
form first trench isolations, forming a mask on the silicon
nitride layer, etching second trenches into the silicon sub-
strate, in a pattern defined by the mask, to a depth greater than
adepth ofthe first trenches, filling the second trenches with an
electrical insulator to form second trench isolations, carrying
out a chemical etch until the silicon layer is exposed, and
forming a FET by forming a channel, a source, and a drain of
the field effect transistor in the silicon layer.

14 Claims, 4 Drawing Sheets
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1
PROCESS FOR FABRICATING AN
INTEGRATED CIRCUIT HAVING TRENCH
ISOLATIONS WITH DIFFERENT DEPTHS

RELATED APPLICATIONS

Under 35 USC 119, this application claims the benefit of
the priority date of French Application No. 1254933, filed on
May 29, 2012, the contents of which are herein incorporated
by reference.

FIELD OF INVENTION

The invention relates to integrated circuits and in particular
to integrated circuits produced on a silicon-on-insulator
(SOI) substrate. SOI technology consists in separating a thin
silicon layer (a few nanometers in thickness) on a silicon
substrate by a relatively thick (a few tens of nanometers in
thickness as a general rule) insulating layer.

BACKGROUND

Integrated circuits produced in SOI technology have a cer-
tain number of advantages. Such circuits generally have a
lower power consumption for an equivalent performance.
Such circuits also have lower parasitic capacitances, thereby
allowing switching speeds to be improved. In addition, the
phenomenon of latch up encountered in bulk technology
MOS transistor may be prevented. Such circuits therefore
prove to be particularly suitable for SoC or MEMS applica-
tions. Ithas also been observed that SOl integrated circuits are
less sensitive to the effects of ionising radiation and thus
prove to be more reliable in applications where such radiation
may cause malfunctions, especially in space applications.
SOI integrated circuits may notably comprise active SRAM
memory or logic gates.

Many studies have focused on reducing the static con-
sumption of logic gates while increasing their switching
speed. Certain integrated circuits currently being developed
incorporate both low-consumption logic gates and fast-ac-
cess logic gates. To generate these two types of logic gates in
a given integrated circuit, the threshold voltage of certain
transistors of the fast-access logic gates is reduced and the
threshold voltage of other transistors of the low-consumption
logic gates is increased. In bulk technology, modulation of the
threshold voltage level of transistors of the same type is
achieved by modifying the doping level in their channels and
by modulating the voltage applied to the well. However, in
FDSOI (for fully depleted silicon-on-insulator) technology
the doping of the channel is almost non-existent (10** cm™).
Thus, the doping level of the channel of the transistors cannot
vary substantially, thereby preventing the threshold voltages
from being modified in this way. One solution proposed in
certain studies, in order to produce transistors of the same
type with different threshold voltages, is to use different gate
materials in these transistors. However, in practice producing
such an integrated circuit proves to be technically difficult and
economically prohibitive. In order for different transistors
produced in FDSOI technology to have different threshold
voltages it is also known to use a biased ground plane placed
between a thin insulating oxide layer (TBOX or UTBOX) and
the silicon substrate. By adjusting the doping of the ground
planes and their bias, a range of threshold voltages can be
defined for the various transistors. It is thus possible to obtain
transistors with low threshold voltages (called LVT transis-
tors), transistors with high threshold voltages (called HVT
transistors), and transistors with average threshold voltages
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(called SVT transistors). In order to allow the operation of the
various transistors they must be electrically isolated from one
another. Therefore the transistors are generally encircled by
trench isolations called STIs (for “shallow trench isolations™)
which extend as far as the wells. In a certain number of
integrated-circuit configurations, it is necessary to provide
additional trench isolations having a depth smaller than the
depth of the aforementioned trench isolations.

It has thus been proposed to use these shallower trench
isolations to bias ground planes via lateral contacts. The fab-
rication processes envisaged run the risk of degrading the
UTBOX layer (this layer being highly sensitive due to its
small thickness), shallower trench isolations may also pro-
vide lateral protection for the UTBOX layer so as thus to
eliminate the risk of a short-circuit forming between the tran-
sistor and the substrate. These shallower trench isolations
pass through the UTBOX layer but do not extend to the depth
of the interface between the ground planes and the wells. In
practice, forming trench isolations having two different
depths proves to be problematic. This is because such a struc-
ture potentially requires fabrication processes that are sub-
stantially more complex or very different from proven fabri-
cation processes.

Moreover, document US 2011/0057287 describes an inte-
grated circuit produced in bulk technology. This document
suggests placing memory cells and peripheral circuits into
two separate zones. The trench isolations have different
depths in these two zones.

The fabrication process proposed in this document is the
following. A lower silicon oxide film is formed by thermal
oxidation on a silicon substrate. A polysilicon film is formed
on the lower silicon oxide film by a CVD process. A silicon
nitride film is formed on the polysilicon film, for example by
CVD. This silicon nitride film is covered with an upper silicon
oxide film. A photolithography mask is produced, then an
anisotropic etch or chemical etch is carried out with this mask
in order to form trenches to a first depth in the silicon sub-
strate, through the various films.

A photolithography mask is produced, which mask covers
the trenches intended for the memory-cell zone while leaving
the trenches intended for the peripheral circuit zone uncov-
ered. This mask and the upper silicon oxide film serve as
masks for an anisotropic etch so that the trenches intended for
the peripheral circuit zone are etched for longer and are there-
fore deeper than the masked trenches. The mask is then
removed so as to expose the shallower trenches. Silicon oxide
is then deposited, for example using a PECVD process, in
order to fill the various trenches. Next, this silicon oxide
surface deposit and the upper silicon oxide film are removed
by a CMP process.

For example by means of wet etching in orthophosphoric
acid and then hydrofluoric acid, the silicon nitride film, the
polysilicon film and the lower silicon oxide film are removed,
exposing the silicon substrate. In this way, trench isolations of
different depths, formed by a silicon oxide filling step, are
obtained. Conventional bulk-processing operations are then
used to form transistors in the memory-cell zone of the
peripheral circuits.

Here, forming trench isolations with two different depths
requires additional steps, having a non-negligible impact on
the fabrication cost of such an integrated circuit. Moreover,
removing the photolithography etching mask from the shal-
lower trench isolations is difficult with available processes
beyond a certain depth value. Furthermore, it is difficult to
envisage how such a process could be adapted to fabrication
of SOI integrated circuits, due to the risk that the very thin
UTBOX layer or the upper part of the trench isolations will be
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degraded during formation of the transistors in the active
layer or during implantation of the wells or ground planes,
and in particular during steps of etching with hydrofluoric
acid.

SUMMARY OF THE INVENTION

The invention aims to overcome one or more of these
drawbacks.

Thus, the invention relates to a process for fabricating an
integrated circuit comprising steps of:

in a stack of layers including a silicon substrate overlaid

with a buried insulating layer overlaid with a silicon

layer, etching first trenches into the silicon substrate;
depositing a silicon nitride layer on the silicon layer so as to

fill said first trenches and form first trench isolations;
forming a mask on the silicon nitride layer;

etching second trenches into the silicon substrate in a pat-

tern defined by the mask, to a depth greater than the
depth of the first trenches;

filling the second trenches with an electrical insulator so as

to form second trench isolations;

carrying out a chemical etch until the silicon layer is

exposed; and

forming FET transistors by forming the channel, the source

and the drain of these transistors in the silicon layer.

According to one variant, said buried insulating layer over-
laid with the silicon layer is between 10 and 50 nm in thick-
ness.

According to another variant, said buried insulating layer is
made of silicon oxide.

According to another variant, said etching of the first
trenches is continued until a depth between 10 and 100 nm
under the buried insulating layer is reached.

According to yet another variant, the step of depositing a
silicon nitride layer is preceded by a step of depositing a
silicon oxide layer on the walls of the first trenches such that
a void remains in the central part of these first trenches.

According to one variant, the silicon oxide layer deposited
on the walls of the first trenches is between 1 and 4 nm in
thickness.

According to yet another variant, said electrical insulator
filling the second trenches is not silicon nitride.

According to another variant, said electrical insulator fill-
ing the second trenches is silicon oxide.

According to yet another variant, said chemical etch
includes an etching operation carried out so that the oxide
filling the second trenches forms a thickness allowance rela-
tive to the surface of'the silicon layer and relative to the top of
the first trench isolations.

According to one variant, the stack of layers, on which the
silicon nitride layer is deposited, includes a silicon oxide
layer overlaid on the silicon layer.

According to yet another variant, the step of forming an
FET transistor includes:

implanting a well under the buried insulating layer;

implanting a ground plane between the well and the buried

insulating layer; and

forming the channel, the source and the drain of the tran-

sistor in the silicon layer plumb with the implanted well
and the ground plane.

According to another variant, said trench etching steps are
preceded by chemical-mechanical polishing operations.

The invention also relates to an integrated circuit, compris-
ing:

a stack of layers including a silicon substrate overlaid with

a buried insulating layer overlaid with a silicon layer;
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FET transistors the channel, the source and the drain of
which are formed in the silicon layer;

first trench isolations placed on the periphery of the tran-
sistors, extending into the silicon substrate and filled
with silicon nitride; and

second trench isolations placed on the periphery of the
transistors and extending into the silicon substrate to a
depth greater than the depth of the first trench isolations,
these second trench isolations being filled with an elec-
trical insulator other than silicon nitride.

According to one variant, the integrated circuit comprises:

wells formed in the substrate plumb with the FET transis-
tors; and

ground planes formed plumb with the FET transistors
between the buried insulating layer and the wells, said
first trench isolations not extending depthwise as far as
the interface between the wells and the ground planes.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the invention will become
more clearly apparent from the non-limiting indicative
description given thereof below with reference to the
appended drawings, in which:

FIGS. 1 to 8 are cross-sectional views of a substrate illus-
trating various steps in an example of a process for fabricating
an integrated circuit according to the invention;

FIG. 9 is a cross-sectional view of a substrate after a tran-
sistor has been formed;

FIG. 10 is a flow chart detailing a sequence of steps imple-
mented in an example of a fabrication process according to
the invention;

FIG. 11 is a cross-sectional view of a substrate illustrating
a step in a fabrication process in one variant according to the
invention;

FIG. 12 is a cross-sectional view of a substrate illustrating
a step in a fabrication process in another variant according to
the invention; and

FIG. 13 is a cross-sectional view of a substrate illustrating
a step in yet another variant according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

FIGS. 1 to 8 are cross-sectional views of a substrate illus-
trating various steps in a process for fabricating an integrated
circuit according to an exemplary embodiment of the inven-
tion.

FIG. 1 shows a silicon substrate 101, it is typically a
p-doped substrate. The substrate 101 is overlaid with a buried
insulating layer 102, typically made of silicon oxide. The
buried insulating layer 102 is overlaid with an active silicon
layer 103 in which it is desired to form the source, the drain
and the channel of various transistors. In this example, the
active silicon layer 103 is overlaid with an insulating layer
104 that is typically made of silicon oxide.

Next, a step of etching first trenches 21 into the silicon
substrate 101 is carried out in order to obtain the structure
illustrated in FIG. 2. This etching is carried out to a depth
possibly, for example, between 10 and 100 nm below the
buried insulating layer 102. This etching may typically be
anisotropic etching. This etching may be carried out in a way
known per se by forming beforehand photoresist masks with
appropriate patterns and by applying a plasma etch step. The
insulating layer 104 made of silicon oxide and the resist mask
protect the lower layers during the etching step.

In this example, a wafer-scale deposition of an insulator is
advantageously (but not necessarily) carried out in order to
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obtain the structure illustrated in FI1G. 3. This deposited insu-
lator forms alayer 105 covering the layer 104, the sidewalls of
the trench 21 and the bottom of the trench 21. This layer 105
may, for example, be between 1 and 4 nm in thickness and
preferably between 2 and 3 nm in thickness. This insulator is
deposited in such a way that it does not fill the central part of
the trench 21. The layer 105 is advantageously made of sili-
con oxide, in order to form a homogeneous structure with the
layer 104 and in order to simplify the fabrication process. The
silicon oxide may be formed in a way known per se using a
CVD process for example. The trench 21 is advantageously at
least 40 nm in width for a 20 nm technology node.

Next, a step of depositing a layer 106 of silicon nitride on
the active silicon layer 103 and the insulating layer 104 is
carried out. The silicon nitride is deposited so as to fill the
trench 21 in order to obtain the structure illustrated in FIG. 4,
which contains a first trench isolation 23. The silicon nitride
layer 106 may be deposited using a CVD process. The silicon
nitride deposited to form the layer 106 may be strained silicon
nitride. The layer 106 will possibly, for example, have a
thickness that is typically between 50 and 100 nm along the
surface.

Next, a silicon oxide layer 107 is advantageously deposited
on the silicon nitride layer 106 in order to obtain the structure
illustrated in FIG. 5.

Next, a step of etching second trenches 22 into the silicon
substrate 101 is carried out in order to obtain the structure
illustrated in FIG. 6. This etching is carried out to a depth
possibly, for example, between 30 and 300 nm below the
buried insulating layer 102. In order to provide trench isola-
tions having different depths, the trenches 22 are etched to a
depth greater than the depth of the trenches 21. This etching
may typically be anisotropic etching. This etching may be
carried out in a way known per se by forming beforehand
photoresist masks with appropriate patterns and by applying
a plasma etching step. The trench 22 is advantageously at
least 40 nm in width for a 20 nm technology node. The silicon
oxide layer 107 and the resist mask protect the lower layers
during this etching step. The silicon nitride layer 106, used to
fill the trenches 21, also protects the lower layers, along with
the resist mask, during this etching step. Next, the resist mask,
and if required all or part of the silicon oxide layer 107, is
removed. InFIG. 6 part of the silicon oxide layer 107 has been
removed with the resist mask. Next, a step of filling the trench
22 with an electrical insulator is carried out in order to obtain
the structure illustrated in FIG. 7, which is equipped with a
second trench isolation 24. The filling step is here carried out
by forming a silicon oxide layer 108. The silicon oxide layer
108 formed is here shown as coinciding with the remaining
silicon oxide layer 107.

Next, a step in which the layers 106, 107 and 108 are
removed is carried out in order to expose the silicon oxide
layer 104 and to obtain the structure illustrated in FIG. 8.

This removing step may be carried out in a way known per
se by a combination of a CMP (chemical-mechanical polish-
ing) process and a wet etching process (for example with
hydrofluoric acid).

It will be noted that FIGS. 5 to 8 illustrate a series of
conventional steps in a process for forming a trench isolation
in bulk technology. Therefore, the process for fabricating an
integrated circuit with double depth trenches and in SOI
technology according to the invention may be easily carried
out using perfectly mastered technological steps.

Such a process allows trench isolations 23 and 24 to be
obtained having different depths and incorporating different
materials, at least in their central part, without however mak-
ing the fabrication process more complex. It will be noted that
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the material in the central part of the trench isolations 23 is
silicon nitride, which is usually used to protect lower layers
during trench etching. The resistance of the trench isolations
23 to subsequent steps of the fabrication process (such as
cleaning steps using hydrofluoric acid) is thus increased,
thereby allowing the risk of malfunction due to possible deg-
radation caused by erosion during these subsequent steps to
be eliminated. Silicon nitride is here used both to fill the
trenches 21 and to protect the lower layers during the etching
of the trenches 22, during the filling of the trenches 22 or
during CMP steps, thereby enabling trench isolations 23 that
are less deep but also more resistant to subsequent steps in the
fabrication process to be obtained without substantially
increasing the cost of this fabrication process. This resistance
of the trench isolations 23 especially makes it possible to
provide the UTBOX layer 102 with a good level of protection,
the small thickness of which makes it particularly sensitive to
any deterioration.

Forming the oxide layer 105 on the walls of the trench 21
allows potential problems with the interface between the sili-
con nitride and the substrate 101, the UTBOX layer 102 or the
active layer 103 to be avoided. The layer 105 especially
prevents electrical charge carriers from being trapped at these
interfaces with the trench isolation 24.

In subsequent steps known per se field-effect transistors are
produced the source, the drain and the channel of which are
formed in the active silicon layer 103. An example of the
structure produced from these steps is illustrated in FIG. 9.
These transistors may be FDSOI transistors and may com-
prise a biased back gate.

A transistor 3 is illustrated here. The transistor 3 comprises
a gate stack 31. The gate stack 31 comprises a gate oxide 33
covering the channel of the transistor 3. The gate oxide 33 is
surmounted by a metallic layer 34. The metallic layer 34 is
surmounted by a polysilicon layer 35. The polysilicon layer
35 is advantageously surmounted by a protective layer 36
made of'silicon nitride. The stacks 31 are bounded laterally by
spacers 32. The trench isolations 23 and 24 are placed on the
periphery of the transistor 3. Since the structure and the
process for forming the stacks 31 of the transistor 3 are known
per se they will not be described further here.

For the sake of simplicity, the ground plane, its bias-volt-
age terminal and the optional well in which this ground plane
is implanted, are not illustrated for the transistor 3 illustrated
in FIG. 9. In order to allow the threshold voltage of the
transistor 3 to be modulated by adjusting the doping of its
ground plane and the voltage with which it is biased, the
buried insulating layer 102 is an UTBOX, this type of layer
typically being between 10 and 50 nm in thickness.

FIG. 10 is a flowchart summarising all of the steps imple-
mented in the example process described above.

In step 4014 silicon substrate 101 overlaid with the buried
insulating layer 102 overlaid with the active silicon layer 103
itself overlaid with the silicon oxide layer 104 is provided.

In step 402 the first trenches 21 are etched into the silicon
substrate 101.

In step 403 the silicon oxide layer 105 is deposited.

In step 404 the silicon nitride layer 106 is deposited so as to
fill the first trenches 21.

In step 405 the silicon oxide layer 107 is deposited on the
silicon nitride layer 106.

In step 406 an etch mask is produced in a photoresist layer.

In step 407 second trenches 22 are etched into the silicon
substrate 101.

In step 408 the photoresist mask is removed.

In step 409 the second trenches 22 are filled during the
formation of a silicon oxide layer 108.
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In step 410 the layers 106, 107 and 108 are removed expos-
ing the silicon oxide layer 104.

In step 411 transistors are formed on the substrate obtained
beforehand.

Step 410 includes the removal of the silicon oxide layers
107 and 108 and the silicon nitride layer 106. Because differ-
ent materials are used to fill the central part of the trench
isolations 23 and 24, it may prove to be useful for one trench
isolation 24 to protrude upwards relative to the trench isola-
tion 23 or vice versa after the silicon nitride layer 106 has been
removed. In step 410, a step of wet or dry etching of the
silicon nitride may for example be implemented so that the
trench isolations 24 lie above the trench isolations 23, as
illustrated in FIG. 11, after the silicon oxide layer 104 has
been removed. The thickness allowance 25 of the trench
isolation 24 thus allows the greater risk, relative to the silicon
nitride, that the silicon oxide runs of degrading during any
subsequent etching with hydrofluoric acid to be taken into
account. It is, for example, possible to envisage providing a
thickness allowance 25 of between 10 and 50 nm for the
trench isolation 24 after the step of wet or dry etching of some
of the nitride 23.

FIG. 12 is a cross-sectional view of a substrate illustrating
a step of a variant of the fabrication process according to the
invention. Following removal of the layers 106, 107 and 108,
in order to expose the silicon oxide layer 104, as illustrated in
FIG. 8, it may prove to be advantageous to implement an
additional step of depositing a silicon nitride layer 109 plumb
with the silicon oxide layer 104. This variant proves to be
useful when subsequent steps comprise epitaxial growth of'a
silicon-germanium layer.

FIG. 13 is a cross-sectional view of a substrate illustrating
a step in another variant of the fabrication process according
to the invention. According to this process, after the silicon
oxide layer 107 has been deposited on the silicon nitride layer
106, the layer 107 and the layer 106 are removed in order to
expose the silicon oxide layer 104. The trench 22 is then
etched into the silicon substrate 101. Next, a silicon nitride
layer 110 is deposited on this silicon oxide layer 104, so as to
cover the sidewalls and the bottom of the trench 22. The
deposited silicon nitride layer 110 is sufficiently thin that it
does not fill the central part of the trench 22. Next, a silicon
oxide layer 111 is deposited in order to fill the central part of
the trench 22 and thus form the trench isolation 24. The trench
isolation 24 thus formed solves certain specific problems
related to deep isolation of memory cells. The process may
continue with step 410, the layers 110 and 111 being removed
instead of the layers 108, 107 and 106.

The invention claimed is:

1. A process for fabricating an integrated circuit, said pro-
cess comprising, in a stack of layers including a silicon sub-
strate overlaid with a buried insulating layer overlaid with a
silicon layer, etching first trenches into said silicon substrate,
depositing a silicon nitride layer on said silicon layer so as to
fill said first trenches and form first trench isolations, forming
a mask on said silicon nitride layer, etching second trenches
through said silicon nitride layer and into said silicon sub-
strate, in a pattern defined by said mask, to a depth greater
than a depth of said first trenches, filling said second trenches
with an electrical insulator other than silicon nitride so as to
form second trench isolations, carrying out a chemical etch
until said silicon layer is exposed, and forming a field-effect
transistor by forming a channel, a source, and a drain of said
field effect transistor in said silicon layer.

2. The process of claim 1, wherein said buried insulating
layer overlaid with said silicon layer is between 10 nanom-
eters and 50 nanometers in thickness.
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3. The process of claim 1, wherein said buried insulating
layer is made of silicon oxide.

4. The process of claim 1, wherein etching first trenches
comprises etching until a depth of between 10 nanometers
and 100 nanometers under said buried insulating layer is
reached.

5. The process of claim 1, further comprising, prior to
depositing said silicon nitride layer, depositing a silicon oxide
layer on walls of'said first trenches such that a void remains in
a central part of said first trenches.

6. The process of claim 5, wherein depositing said silicon
oxide layer on said walls of said first trenches comprises
depositing a layer between 1 nanometer and 4 nanometers
thick.

7. The process of claim 1, wherein filling said second
trenches with an electrical insulator so as to form second
trench isolations comprises filling said second trenches with
silicon oxide.

8. The process of claim 7, wherein carrying out a chemical
etch until said silicon layer is exposed comprises an etching
operation carried out so that said silicon oxide filling said
second trenches forms a thickness allowance relative to a
surface of said silicon layer and relative to a top of said first
trench isolations.

9. The process of claim 1, wherein depositing a silicon
nitride layer comprises depositing said silicon nitride layer on
a stack of layers that includes a silicon oxide layer overlaid on
said silicon layer.

10. The process of claim 1, wherein forming said field-
effect transistor comprises implanting a well under said bur-
ied insulating layer, implanting a ground plane between said
well and said buried insulating layer, and forming said chan-
nel, said source, and said drain of said transistor in said silicon
layer, said channel being plumb with said implanted well and
said ground plane.

11. The process of claim 1, further comprising, prior to
etching said first trenches and etching said second trenches,
carrying out chemical-mechanical polishing operations.

12. A manufacture comprising an integrated circuit, said
integrated circuit comprising a stack of layers including a
silicon substrate overlaid with a buried insulating layer over-
laid with a silicon layer, field-effect transistors, each of which
has a channel, a source, and a drain formed in said silicon
layer, first trench isolations placed on a periphery of said
field-effect transistors and extending into said silicon sub-
strate, said first trench isolations having a silicon oxide layer
on walls of each of said first trench isolations such that a first
void remains in a central part of each of said first trench
isolations, said first void being filled with silicon nitride, and
second trench isolations placed on said periphery and extend-
ing into said silicon substrate to a depth greater than a depth
of said first trench isolations, said second trench isolations
having a silicon nitride layer on walls of each of said second
trench isolations such that a second void remains in a central
part of each of said second trench isolations, said second void
being filled with an electrical insulator other than silicon
nitride.

13. The manufacture of claim 12, wherein said integrated
circuit further comprises wells formed in said substrate
plumb with said field-effect transistors, and ground planes
formed plumb with said field-effect transistors between said
buried insulating layer and said wells, wherein said first
trench isolations have a depth that falls short of reaching an
interface between said wells and said ground planes.

14. A manufacture comprising an integrated circuit, said
integrated circuit comprising a stack of layers including a
silicon substrate overlaid with a buried insulating layer over-
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laid with a silicon layer, field-effect transistors, each of which
has a channel, a source, and a drain formed in said silicon
layer, first trench isolations placed on a periphery of said
field-effect transistors and extending into said silicon sub-
strate, said first trench isolations being filled with silicon 5
nitride which overlays said silicon layer, and second trench
isolations placed on said periphery and extending through
said silicon nitride layer and into said silicon substrate to a
depth greater than a depth of said first trench isolations, said
second trench isolations being filled with an electrical insu- 10
lator other than silicon nitride.
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